& Q?E;z;%m;

6t International LISA Symposium Jliiié 21,‘ 2006




Laser Phase Noise

LISA needs to be able to see length
changes of ~10 pm corresponding to a

required frequency stability of less than
6x107 Hz/NHz.

* Pre-stabilization
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Time Delay Interferometry

&




Time Delay Interferometry

First Generation X-combination:

Sp(t) - Sy(t) - Sp(t-2_,) +S,(t-2_)

cancels laser phase noise
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UF LISA Benchtop Simulator

Our goal 1s to create a facility to investigate experimentally aspects of LISA.
Currently, we are looking at TDI, arm-locking, laser communication, and
material and bond stability studies.
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Electronic Phase Delay

We delay the optical signals electronically to create the long LISA
arm in the lab.
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LISA-like Post-process Phasermeter
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Initial Optical Experiment Results
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Initial Optical Experiment Results
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Timing Error
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The delay time of the EPD, just as the optical




Suppression lirnits due to tiring error
S(6)=¢,(1)~¢, (A7)
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Two-Arm Experiment
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Two-Arm Experiment Results




Two-Arm Experiment Results

Two-Arm Measurement
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Surnmary & Outlook

e One Signal experiment:

— Less than one order of magnitude above LISA requirement @ 100 mHz
e Two-arm TDI experiment:

— 5 orders of magnitude noise suppression @100 mHz

— Less than 2 orders of mag above LISA requirements
— Limited by Phase lock loops
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Phase Interpolation
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%%:\ S, ()=="2w,T,-¢@)+¢(t-2t,)+h,(t)+h (t-T,)
T ::

‘z%“\‘ S, ()==2w,T, ~p(6)+$(t=2T ) +h, (£)+h, (t-T,)

Instead of combining Sb(t)-Sg(t), use S, (1) - Sg(t) - S, (t- 2_g) + Sg(t- 2 )

S, (b): 2 5 () _(t2) h (t)+h (t-_)
-S (b): 2. _(O -_(t2_) -h (t)-h (t-_)
-Sb(t_z_g): 2_O_b _(t_z_g) -_(t_z_b_z_g) -hb(t_z_g)-hb(t__b_z_g)
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Modeled Performance of Post-Process Phasemeter
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Initial Optical Experiment
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Time-Delayed Comb. & Timing Res. Sup. Limit for Two-Arm Exp.
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